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3 putput sigaal to the VSU. Heither
ideg or synchronization indormakian
» present.

fC
[, 2294840-504 Sync Generator {lack
veidad Chaidn.

', 2294BBY-50) Camera Iraining
wic, Ad, 229884-503 Sync For-
tter Vides Oulpuk Drive.

o, 2104BAR-50} Fower ONAOFF

itching Input Yoltage Pre-
fpelatar. Output Vollage Hequlator
, EfAEAE-E5AY AC-DC ConverLer Pri-—
ry Ducillator Drive. Secaondary
cbvliersffilters.

1, E2955ET-1 Master Dsicillator.

Loss of camera output
depicting scene inlorma—
tion wilkin FOV of lens
assembly.

Worst (ase:
Loss of mission critical

wiged.

DLSIGH FERT®ES

The TWCSLens Assenbly fs comprised of 16 &lectrical subagsemblies; 13 subaszemblias
are RCA Astra desiygned and Fabricated wsing standard printed-circuil board type of
construciiun.  The remaining three assesnblies, high voltage power 5upul?. nicillatar,
and slepper molers, are vendor supplied compyngnts which hawe been specified and
purchased according to RCA Specificatian Control Drawings {SCDs) propared by engi-
neering and reliabilily assurance. Specifications per bhe 500 are prepared to
estoblish the design, perfaruance, text, qualification, and acceptanie requirements
for 2 procured piece of equipment.

Parts, malerials, processes, and design guidelines tor the Shutile CCIV grogram are
specified 1n accordance with RCA 2296503, ° This decomeni defines the program reqi Fe-
ments For seleclion and ¢onirol of EEE parts. {o Lhe maximum ewlent, and cansfsLent
rith availabilily. all parts have bean selected from military Specifications at Lhe
JAN level, as @ minimun.  In gddition 1o bhe overall selection Criterid, & subsel af
generdl purpoie preferred parts has heen definad by this docomeni and Lhe RCR Govern-
meal Systems Division Standerd Parts Lisi. In ihe case of 1he CHOS and TIL famlly of
microCireuits, devices are screened and Lested tp the HIL-STB-BHSC equivalent and
procured under the designations of HI-RELAIW] ang SMC 540% 1rom RCA-SS5N and Tewas
Enctrwnenls Corp, respectively. Partx aol sacluded in Lhe above docomenis have been
used in the design only after a nenstandard itewm appraval Form (HSEAF) has been pre-
pared, suhmilted 1a Raliability Assurance Enginesring {RAEY and spproved far use in
the specific application{s] welined in Lthe HSIAF by NASA-J5C.

Horst-Case Circwit Analyses have been performed and gocumented lor alt circeit
desygns Lo demonstrate that sufficient npgrating marging exist lor a1l operaling
conditions. The anwlyiis wds worsL case-in that the valve for each uf the variable
pacameiers was set to limils Lhat will drive the oulpul ta & manvmue {or o

A campunent spplication review and analysis was conducted to werily that Lhe applied
stresy on eacl pigce parl by 1he Lenperature eslremes identifien with envircmmental
gualification Lesting does natl eaceed the stress derating walues ideatitied in HOA
2290503,

[n additian, an objeciive ewamwination of the design was performed through & POR aad
CDH bo werily Lhal the TWAlen:s assenbly met spesidication and contraciual require—
et s
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Mo autpul signal o tha VSHE. Meither
videno or Syachranization infoereatiog
i4 present,

v ) )
Al, Z25%4BA0-534 Sync Generator Clock
Divigar Chain.

Ay, 120ARH1-50% Lamera Training
wlc. A9, Z2948H4-543 Syne Far-
mabler Uidea Qutput Drive.

Ab, 2294HQ5-501 Power DHAOFF
wltihing [nput Yolbaige Pre-
seqqulotor.  Output Veltage Requlatar
AF, 224998B6-503 GC-IM Cunverter Pri-
mary Uscillater Orive. Sacondary
Rectitiers/Filters.

A, ZI955272-1 Master dscillatar.

Loss of camera putput
deplctiag scena informa=-
tion withio FOV of lans
dssembly.

Worst Case: .
Lass of missian critical
video,

DESIGH FEAIURES dConEinued}
BARE BOAAD DESIGH (A1, AE, A7)

The design for Lhe associated hoards A), Ab, and AT are conslructed from laminated
capper—ilad epaxy glass sheets (KEHA G-10F Grade FE-4), PER MIL-P-%56178, Circuit
camecitons arg made thraugh printed tracés which rus from puint ta poiat an khe
baard surfaces. Ewery tracd terminates at an annular ring. The annular ring
surrounds the hole in which & conporent lead or terminal is lecatea. This ring
prowides 2 fosking For the splder. ensuring goud mechanica] and aléckrical
performance. [Its size and shape are yoveraed by HIL-P-55640 as are trace widths,
tpacing and rooting. These requiremenls arg reiterated specifically in drawing
nptes to fyurther assuce complionce. Yariations bebween the artwork masier and the
final promiwe [due Lo irregularities of Lhe etching process) are also conlralled by
draving wates, This grevents making defective boards From good artwark. Heles shich
house aa tead or terminal, but serve saly bo eleckrically wnkerconnect the diFfersnt
bpard Yayers, contain stitch bars ior wechanical support and increased relrability.

The Lhru holes are drilled from & orill tape thus eliminatyny the passibility of
human error and allowing tight centrol aver hole and annular ring concenlricily, an
impuretant reliability criterion. After arilling and @tching, ald copper ¢ladding is
tin-lead plated per MIL-S$TD-1495. This prowides For easy and reliahqe soldering at
the Litie of buard assembly, even arler periods of prolomged starage.

BOARD ASSEMHLY DESLION 1A, AG, A7

A1T companents are inslalled in 3 -mannér which Jssures mas oo reliability.
Camponenl leads are pre-tinned, allowing telal wekting of saider jainis. A1l Yeeds
are formed to previde stress reliel and tha bodies of large canpunents are staked.
Special mounling and hardling jastructisas are included in each drawing required
after final assembly. Ihe board it foated with vrethane which protacts againsd
husidity and cantamination,
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Ho autput sigmal bta Lhe WSU, Heilher | Loss of camara sulput QESICH FEATURES (Condinued’
videa ar synchranization imformation | depicling scene infprma-
iv present. tion within FOV of leas BARE A0ARD COMSTRUCTION {AZ}
assenbly.
| s § - The koards are of “welded wire" ronstruction. At the bare board level this does net
Al, ?2%a880-504 Sync Generator Clock | Morst Case: distinquish it from 2 narmal PC board ewcept that hales which will cake wala gins
*‘Oiwider Chain. Loss of Hission critigal general by are nut connected 4o PC traces. Only those pins which bring power and
video. grawnd peientials 16 the ICt are oa PCS. A annular ring surcaunds Lhe hole in the

Ad, 22948B1-501 Camera Trainiag board where each power and grousd gln is locaked. These pins are thea saldared ta
tegic, A4, 229M4884-503 Sygac Tor- the drace Vike any pbther companent lead. Aside fram this Jeature, all desiga
wjiler Video Qubtput Drive, & vunslruction techniques vsed dn FC board layouy apply.
Ab, 294685501 Parer ON/OFF BOARD ASSEMBLY [AZ)
twilching [oput Veltage Pre-
regulator.  Dutpul Yoltage Regulator Tie drilled and etched Boards are populated with several hundred saldarable or
A2, {294886-501 GC-DC Converler Pri- weldahle ping. Power and ground pins, az well as canneclor pins, are saldereg in
mary deeillator Drive. Secandary . lace. Discreet components |resisters, digoes, capacilors) are atlachad tn
Rectiliers/Fillers. Eilurcatnd lerminaly, where they are soldered. Flalpack Fls ara weldey,

leag-by~lead ko the tops af the weld pins. After welding., eatra bead macerial is
Al3, 2299527-1 Haster fschllator. trimmed amay. CLircuit conpections are wade using #30 AMG nickel weld wire. [he
Wire is welded tu the pin surfaces oo the bgard backside. AlT1 wire welds are dane
usiag a machine which is 1ape driven, thus £liminating the possibility of misniring
dui to operator error. A1l wiring & Circuib performanze it tested priar bo
boa-lével installation. After soccessful tasbing, componenis are stakea as required
by drawing nates and the sssembly 15 coated with urelhane.

The boirdi are iaserted in the box an eard-gdge guides, in tha €ame manner as the other
PC boards.

BIARD PLACEMENT

The AJ-A Vow voltage power supply board 35 bulled in place a1 & paials argund its
perimeter.  four of these mounting screws alss pasx through and Lie down Che smaller
AT-H poard. These twe baardi sre mounbed dace-tu-Tace, separated by the standoffs.
Electrical interconneciians are achieved by Jumper wires bilween the twe boards. The
A7-A houtes a 14-pia focnectyr which brings In power and signals from pulside Lha
nodule .

The AT mpdule includes these two boards as well as power transistor 04. The mpdule
heusing is bent aluminun sheet, comprised af two halwes sorewed togeiher. The bpards
dnd 4 are secured Lo the Tower hall, and wived Logelher. Thea the upper half is

put in place. By swunting G4 directly Lo Lhe dluminue howsing, gaoo thermal
PErTOMMANCE s dysureg.

Fhe Al. AZ. and Af hoavde are sorured 44 bha slackenaice ai comblo b
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FALLURE HIDE AND
LAUGE
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{4 END ITEH

u pubpul 5igral 10 the Y5U. Neither
iden or syncheonization iafarmation
5 present,

¢
|, 2294HB0-504 Syne Genarator Clack
ivider Chawn.

¢, 2rMBR1-501 Camera Traiaing
agic. A4, FI94084-507 Spnc for-
atLer Vided Oulput Drive.

3, 2299885501 Power ON/OFT
+ttching lnpul Waltage Pre-
aquiator. Outpul Woltaope Hequlalor
t, 22%4BRE-L0Y OC-DC Canverter Pri-
sry Uscyllator Drive.  Seconddery
clifigrsFillers.

13, 2295527-1 Master Oscillater.

Y1k

Loss af camera oputput
depicting scene informa-
gepicking scene intormez-
tion within FOV uf lans
issenbly.

Lose af mission critical
videp.

HATIWALE FOR ACCEPTANCE

The 417 assemhly 5 3 temperiture compentated waltage contralled crystal ascillator
{TCYCH) that is purchased L¢ @ specification controtled drawing thalt establishes

the requirements far perforwancs, design, test, and qualification of the vait. The
producl assurance provisions of ihe dacument contain the igentical requirements for
electranic parts and materials ax the $hokttla CCTY pragram and must receive [he
spproval uf RCA and KASA-JSC. Hechanical and e€lececical iniegriby of iha assenoly

¥4 canfirmed by both analysis (design reviews) and test {qualificatios and acceptance),

GUALITICATEON TESK

Far Quadification Task Flow, sea Table 2 located at the frant of this boak.

™S I T
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CAUSE

FAILURE EFFECT
OM.EMD JTEH

o avipul sigaal to tha vSU. Meither
igeo &r synchrgnization intormatson
i prosent.

i
b, 2294BAD-504 Syoc Generaior Clock
iwrdar Chain.

Yo 2ZMBEI-S01 Camerda Training
wic, Ad, 2294804-583 Sync For—
itter Videos Quiput Drive.

. ZI94ARL-S01 Power OMAQFT
dlching laput Yuoltaye Pre-
gulator. Output Vollage Regulator
. 2254886-503 DL-PC Converter Pri-
ry Oscyllalor Drive. Secoadary
ctifiers/Tillers.

3, 2285527-) Master Bscillator.

Loss of camera owbpuk
gepicting scene informa=-
tioa within FOV of lans
assanbiy.

Loes of missian critical
videp.

It TVC/BLA
SHUTTLE £L01Y DWG WO.  Z294319-506 5087
CRITICAL LTEHS LLSI 220482062
SHEET 5 a5
. EATIONALE FOR ACTEPTANCE
ACLEPIANCE TEST

The CCIY systems* TWO/ZMLA is subjected directly, withouk vibration isolatars which
might be used in their nareal installatios, to 4he following testing:

4 Vibration: 20-80Hz : 3 dB/Dgi-rise fron 0.01 &2 iz
A0-150 Hz; - 0.04 -/Hz
350-750 Hes -3 dB/ 1) Det-slope

Test Dyratian:
Tastk Lavel;

I Minute por Axis
b. b Grms

In a pressure of 1X10-> Tarr, the temperature sholl be as
full ows:

* [Thermal Vacuwn:

1257 F:
2L® F:
12%* F:

Tiwe ko ttahlize equipment plus | haur
Time to stablize equipmenl plus 1 haur
Time to stabliza equipnent plus 1 houe

The TWC/HLA oay nol have beén subjacted ko the vacowm condilian.
Fer Acceptance Dest Flow, seée Table 1 located at Lhe Front of this book.

DFERATIONAL JESTS

In order to verify that C{T¥ companente are aperational, 3 test must vorily the
health of all the command related componenis Fram tha PHS (AYAT) panel switch,
Lhrough the RO, through the sync lines to tha CamerasPTU, to ihe Camera/PTU command
decoder. The test must alsa varify the comera*s abhility to produce videa, Lhe WSU's
ability ton rauile video, and Lhe monitor's abitily bto display vioen. A similar test
would be perfarmed ta werify the HOH command palﬁ.

Pre-launch ey Orbiker Teshs/To-Flighl Test
. Fawer CLTY Spstem.

|

2. ¥Wia tha PHS pangl, salaci & monitor as deslination and bhe camers under
Lesl ay sunrge.

1. Send "Camers Power On® command from PHS paneld.

4. Select “External Syne" on manitor,

5. Observe wideo displayed an monitor. Hsle thal if video on monilor is
synchronized (i.e., slable raster) then this indicates ithat 1he camera
iv recpiving composite syac From the RCU and thal ihe camera is pruducing
aynihreniged widen.

6. Send Man, lill, Fecos, Poos, OLR, AND Gamma comnands and visually (either
wia Lhe momitar or girect observaliond verily operatpn.

Foo%lect guenlink as destisvabion and camera wnder test as sourie.

B. Ubserve viden rouled 10 dowenlink .

Y. bend "Camera Power Q1" comund wia PHS paned.

. Hepeal S1eps 3 throoah @ except ivsde Comnands wia The HOM comana aal kb
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RATTONALE FOR ACCEPIANCE

W output signal ka the VSU. Heilher
‘ider or synchroenization inforwmation
% presenl.

vl
Jd, 2294800-504 Sync Generabor Cleck
liwidar Chain,

£, 2264881-501 Lamera Training
ugic, Ad, Z2Z291884-501 Sync Fer-
alter Vigeo Dulput Brive,

b, 2200885-50F Power OMSUFF
witching Input valrage Fre—
egulaler. Ouipul Yallage Requlatsr
7, 2294486-501 OC-DC Coaverter Pri-
ary 8etiliaior Orive.  Secondary
eckifiers/Fidiers.

13, 2295527-1 Haster Oscillater.

1Y

Lpss of camera autpul
depiciing s¢enme informa-
tign wilhin FOM of leps
assembly.

Loss af mission critical
vidio.

DASINSPECTLON .

Procurement Contral - The TVO/mtA EEE Parts and hardware ibtess are pracured From
spproved vendors And suppliers, which meeb the requivenents set Furlh in the CCTV
contract and Quality Plan Work Statement {(WS-2593176). HResident DCAS perionael
rEviEHI;ll procurement documents to establish the need for GSI on selected parts
(FAL 517},

Iocomiog Inspection and Storage - Incoming Quality inspections are made on all
received wateriaks and parls. Results are recorded by lat and retaioed in Tile by
drawing snd gontral numbers for future relersace and traceability. Al LEE parts -
are subjecied Lo incoming acceptence tests as catled For in PAL 315 ~ lacoming
[nspection Fest Instruckions. Incoming flight parts are further processed in
accordance with ACA 1848044 - Precoaditiaoning and Acceptance fequirements for
Eleckrunic Parts, with the exception Lhat BPA and PIND Léesting 35 nal perfarmed.
Mechani<ad iLems ara inspeited per PAL 316 — Incoming Inspection Inskrwctians For
mechanscal viems, Pal M5 — lacoming Quality Costral Inspection Lastruckion, and
Al 612 - Frocedure for Processing Incoming or Purchased Faris Designated for Flight
Use. Accepted items ara delivered v Haterial Contenlled Stpres and retained voder
specified conditions until fabrication is required. Hon-comfarming materials are
held tor Material Review Board {MRA} disposition.  (PAL-307, pal IQC-531.)

= Priar to Ehe start of TVC board assembly, all ilems
arg verified ta be corract by stock room personnel, as the itoms are accumulated to
form a kit. Fhe items are werified again by the operator who wysembles the kit by
checking against the as-built-parts=licl (ARFL). DCAS Mandalory Inspectsan Points
are designated for all prinled circuil, wire wrap aml welded wire boards, plus
hirness canpeclors far saldering wiring, crimping. salder splices and quakily
nerhmanship prigr in coating of the componeni wide of boords and sleeving of
harnessas,

IvC HBogrdg

Sperific TWL board asseably and test dnstructions are grovided im drawing noles, and
applicable docmwnls are called out in the Fabrication Pracedure and Racord
{FRR-Z2UAB19) and parts lise PL2294B19. These include shubile TVC assemhly nates
2503660, Process Standard KIY-566 2200881, Pracess Standard — dondvny Velcro lape
2260834, Speridication Soldering 2200749, Spetidicaiion Noame Pluale Applicalion

el tGf, dpecification = Crimping 22BUAMM, Specytication - Hending and Slaking
228002, Specification - Ureihane caating 22BABXY, Specification — loching coampound
L0261 16, Specification Epoxy Mdlwsive 2000985, Specificalion - Harking Z2B0E7G6,
Specification - workmwanship BOIDB3S, Speciflication Boading and Staking 2280875,

47

i i'.n.l '“. |I.|'.l
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FAILURE MOOE AND
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FAILURE FFFECT
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Hue cuiput signal ta the WSU. Naither
wideg or tynchronization ialsrmation
is present.

140
Al, 22Y4HRA-50M Sync Geaerakor £lock
Divider Chain.

A, 2294881=50% Camera fraining
Logii. A4, 2293884-50] Syac For-
matier Videa Qutpul Driva,

Ab, 22948B5-501 Power DMSDFF
Swilching Input Valtage Pre-
regqulatar.  Qutpul Woltage Fegulatar
Al A294986-5%03 O0-DC Canverier Pri-
sary Uscibtator Oriva.  Sscandary
Rectrfiers/Filters.

Al 22956271 HasLer Oscillavpr.

Loss of camera autpul
depiciing scene informa-
tion withia FOV of luns
assembly,

Lass af mission crilical
vigea.

Q4 [HIPECTION {Continued)
I¥C Assenhly aod Yest

fin ppen bow test iy perfarmed per TP-IT-Z294619, and an Accepuance lesy per
TP-AT-270481%, including vibration and therms) vacoun. Torgues are spegified and
Witnessed, traceshil ity aunbery are recorded and calibrated Lsals are checked priar
k0 vie. RCA fualdity and DCAS inspections are performed al Lhe completion of
specified FPH operalians in accordance with FA1-204, PAl-ZD5, PAL 206 ans PAl 237.
BCAS personnet witness TVC button-up and critigal Lorquing.

PVL/Mih Assembly and Test — After a TV and aa HLA have hay teen tested irafividual 1y,

Lhey are maled and & final accepiance test is performed per TP-A1-22494819, including
vibration and thermi| vacoum envirammenis. RCA and OCAS persovanel oonitar these tesis

dud review Lhe acceplance test datafresubis. These personngl alsie inspact for conformance
after 2l repair, rewsrk snd retesi.

Preparetica for Shipmenk - The TVC and HLA aré separated prior to shipment after
Fabricalion amd lesting s complede. Fach ic packaged according ta CLIV Letter BONY
and ZI80T4dL. Process standard for Packaging and Handliag quivelines. AlY ralated
docanwnl abivn 1acluding assembly drauin?s, Parks Ligt, ABPL, Test Dala, edc., s
dualhewed and hedd in a documgatation Foleer assigaed speciflcally to each assambly.
This Toloer 15 retained For rafarence. An E[OP is prepared for cach assembly in
accurdange wibkh the requicements of W-25393976. RCA QU ond DCAS personael wibness
Lrating, packaging, paching, and narking, and review Lhe EIDP For completénaxs and
utturncr.
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FATLLRE EFFECT
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RATIONALE FOR ACOFFTAMCE

a output sygna® ta the WSU. Meither
ideg or synchronizatien ialoennat ien
i prasenl,

Y
1. 2294BB0-504 Sync Banaratar Clock
ivider Chain.

2, 2294881-501 Camera Training
ogic.,  Ad, 1734884-503 Syac Foe—
alter Video Jutput Orive.

f, 2299805501 Fower OMAQDFF
witching frngol wollage Pre-
cgulaler. Oulpui Voliage Hegulator
7, 2194886~503 DL-DC ConverLer Pri-
ary Sscaillatlor BDrive.  Sacondary
pckifigrs/Filters.

13, $3¥552)-1 Master Dscillator.

Ly

Loss of camera aukpul
degicting scene infoarma-
tyan within FOV of laas
azseably.

iLpss of missian critical
videe.

EAILURE 1] STORY

TOA - wW/b44 - Log #0462, TVW 5/ FBO3-502
ThA - w2bdh = Log #0463, TVC 5/H FOO3-502

Integration Testing Failure
Hos lavel
Thermal-vac Mot Environsent

5 iolion:

Ho video from TWC. +28 valt currenl a4 1.5 mnp Timit. {30 minutes into thermal
var hol test Cycle —10%9F)

Lause: Shari in A) low voltage power supply. (High valtage winding of
transformer])

Correckive Actipn: Hemoved and replaced transformer {sent Lo vendar Tor analysis).
Shori due Lo & pin-hole in magnet wire insulation.

Future Lranslormeérs ta be purchased per revised spec cantrol drawiag ECH COTY
LASBIDIEY.

16R — W20 - Log #0486 - TyC S/ 008582

Description:  Pee~bawnch Test Fatibure

Box Level

Aasvent Environment ,
Tffé IVJESFE-ﬂ|~ﬂﬂ93 vait returned from K50,  Pawer wdas applied ta wrang pins,
+2BV].

Cavse: Incoreect wiring of shottle crafl narmess, pal +20Y tp JI-40 and
EIH Lo J1-9,

lorreciyve Actyan: Wiring al shutible harness 1o be réepatved by responsihle
orqanizalion. Failure analps+s performed and correclive aclion Laken uan TWC
5/% 004, AL board-tailore analysis ndicaled the following pasis are Lo be
changed . Q1 @0, DY}, CAJ, Chi, and BS) were replaced.

INR - WBO24 - Log wES3U - TVL S/H O07-S02

Dysprpption: Mcceptanie Tesl Failure
Bas Lewval
Thermal Yoo - llgl Environment.
WL draving exiteseive cwrrent, 1,54, bavlure aécurred al +1259F.

Causg: Capavitor CID on the Ab board was found boe be sharted. A Targe quantilby
el solder rlowed inside (rom sleeve Lhru hedider.

Cuprectivr_Astven: Capacibor D10 renoweg B replaced, drandom parl tailured.
4- .
Aol A ||,E
il Al
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FAILURE WIDE AHD FATLURE EFFLCT
LAUSE QN _EHD 1TEH BATTONALE FOR ACCEFTAMCE .
Ho aubput signal to the ¥SU. Heither | Loss of camera putput ExlLURE H]5TORY
wides or syachraniiation infermation | depicting scens informa-
1i prasent. tion within FO¥ af lans Tk - WEAZY — Log #EE - TVC S/H 012-%12
asienhly. Y17 - Log #5E8 - TWC S/ 0D5-5072
IV YI1F?| - Lug #5568 - P S/H ODZ-502
41, 2294BR0-504 Sync Geonerator Clock | Yarst Case: Y1721 - Log #5658 - TVL  S/N 40049-542
Divider Chain. Lois of mission critical YifH0 - Log #5867 = W0 5¢H O14=507
videa. ¥IXM - Log #5687 - W0 5/H O10-502
A2, 2294P81-58| Camerg Training ¥II) = Log #5488 = TVC S/H d17-502
Lagic. AqQ, Z294BA4-503 Synr Far— HITZS ~ Log #4528 - TVC 5¢/H Q20-502
matier Yidea Duiput Brive. :
- Rescriplign: Flight Failure, Spacecraft level

AL, FPY4885-507 Power ORADFF EMS TV Camers circoit breaker popped open duriag Flight missian 5TS-1.
Leitching Inpul Waltage Pre—
renulator.  Julput Valtage Requlator Couse: Camerd Jow voltage supply has ecralic syntronizalion mode at low
AP, P2UHEG-501 O0-DC Converter Pri- tenperature.

wary Oscillator Drive,  Secondiry

keitiDers/Fileers. v i A1) flight camevas were returned wnber CCA3S far remork
. ] and relesl Lo ECH C-1881. ECN (C-'BB1) 1o the low voltage power supplies
W, 2955271 HMaster Oucillator. eliminates Lhe errabtic spncrunicalion pryblem.  TYE growp parl no.  has been

changed from 22048%9-502 Le 504 io denote cameras that cootain Tow valiage
parer supply modification,

FOR — Y1773 = Loy AOSPD — TVC S/N HNB-5D2

bescrapkign: flight Failwre
Spacecrdlt Level {575-3)

VL nat synchramized ftor approvimately 38 minoies.
Flhis problen oiiured al cold femperature.
Syachronizat ion was regained al 29C.

Cduse: ‘Loss uf phase Jock due to thermal assymeley of Lhe 1% Mz Phase
deleciar,

Coreeclive Acbing: CCA 3% has Leen issued directing RCA to incorparate the

heater and sync moditications [ECH CCT A3B) kg al1 Flight camera's. Tw O0A
was mpdified accordingly. TWC yroup nunber has bean vpdaled drom group 582 Lo 506.

TR ¥19M - Log #5576 - TVC S/H O14-EQ2

Deseripbiwn:  Mlight Tailore 15T5-3)
Spaterralt 1 ewvel

QI o opened b bolivw relap K - vontacts 5 aod B Failure un ans'y
- PPl AL T ]
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FALLURE HODE AND
CAlrsE

FATLURE £FFELCT
ON ENPITEM

o wulput sigmal Lo Lhe VU, Meither
1dea ar synchranization informilian
5 presenl.

¥l
1. 2294800-504 Sync Generator Clock
avider Chain.

&, 2294881-501 Lamera Training
GOic. A, ZAYAAHA-503 Syne For-
atter Wideo Dulpot Drive,

L, 22948B5-I0% Power OHM/OFF
wWwilching lopul ¥nliage Fre-
cyslator. (uipay valtage Regulater
7, #2daRa-H0Y ON-0OC Crnverter Pri-
ary Uscilbalor Drive. Secandary
aclifiprs/Fillers,

13, 2295507-1 Masler Oerillator.

131k

Loss of camera output
depicting $ceng informa—
tion within FOV of lens
assembly, -

=£.
Loss of mission critical
videw.

TOR -

ok -

UNIT  TwComp
DWG NO. 2294819-506. G0A7
SEOAap-ROF 0

AR
SHEET [ aF g

SHUTILL CCIw
CRITICAL ITVEMS LIST

Couse: T lam vnltigg poner supply has arratic synchronizalion al Tow
Leviperature.  Reloy faiture resudt of excessively high cureent through contacts
% and 8 guring resat commang.

Corruclive Action: HAemovad and replaced K1 on the AR buarg.
Lovw vultdage power supply was réewsrked Lo ECH=CIEAL.
Reler 1o #DR WAB23 For camplete history of crratic syncheonization prablem,

HIMED - Lpg ®O81E - TVC S/N D26-506
Desceiptjpg:  Fright Tailure, Spacecralt Level

5I5-B .

During the flight operations, vae time when Crew turned camera on they hag na

rantrgl of ALC and Gamma functians.
Prenlem resplved itsetd by recycling power.

bausk: Afler numergus operatons, the reported condilian was duplicated on test
seb. AFter initial turn an, camera would ool excapt ALL, and Garma commangs .
it was tound thal the cutpot of Y33 PFie & CHD F.F. reset an AZ baard was fel
toa high slate.  This shonld normally have been resei law by either "PDR™ ar
Bil count BY pulses, after nitial parer Lurn-gn.

Juspoct devices AZ - 126, UBGH. U&7, and (W6E.

Lorreclivg S(Litn: HRemaved and replaced the following parts on Lhe 42 Baard
Ui, UGL, U&7, and UEB.  Lab analysis did not indicated any delect with removed
parts.  Probdem has not recurred afler nagw parts were installed.

A - bog HOUSG - TVD SN DII-506
Besoreptipn:  Flighl Failure, Spacacrafl Level
iTs-14

Froblem report £WE-OOA)3E7
Ha wider guigut

Lowgse: Melective Belay K-1 on Lhe A& Board.

forreflive Aclion: Couse due to a fareign vanduclive parlicle temporaridy
Tobged belwees relay leads and board PO traces. Relay K-l seat Lu produci
assurance lab for analysis, report #A3S04., HNumerows discrepancyes were
lowad, aune of which were erstical.

q4-ag
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FA|LURE HODE AMD
LalsE

FATLLRE EFFECT
OH END [TEM

BATIONALE FOR ACCEPTANLE -

He putpul sigqnal ta ihe Y55, Heither
viden ar synchronization infevmation
15 present.

LA
Al, 2294B80-504 Sync Generator Clack
Divider Chain.

Ad, 2204881-580)1 Camera Training
Logic. a4, 2294054-501, Syni For-
natber vWigen Qutput Diriwe.

Wi, PPMARHG-GI ) Paver ONADFS
tmitghing Input Wollage Pre-
repulator.  Sulpul Yoltage Aegulator
W, Ed9aGAE-50] DC-DL {unverter Pri-
nary Dscillator Drive. Secandary
ftectitieradFrliers,

W3, 28955571 Master Oscillator.

ipss of camera sutput
depicking Siene influrmd—
tion wilhin FQV of Janc
dssembly.

Loss of mission critical
w1ted.

EATLURE HI1STORY
IR - B-1621 — Log #1165 - TWE 5/N D1B-508

Desceiption: Acceptance Tesi Failure
Box Level
) Thermal Vac - Hot Environnent
© Exreitive supply eurrent, Tost a1k DLR/camera Tvghis ond aulput video information

fduse: Shoried capacitor C14 an Ab board.

[ﬂ[IIIlij_&Lngn: Cld removed and replacad with pew capacitor. Product ﬂssnr‘nc;
lab cowld ngr find & gause for shorted cap.  {Heporl & B5321A)
Considerad random failure.
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CRLTICAL ITEMS LIAT
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FAILUKE MODE AHD
CALSE

FALILURE EFFECT

RAVIQHALE FOR ALCEPVANCE

OH_EMD ETEM

Mo outpul signal to the WSU. Heilher
video &« Synchronization infarmabisn
is present.

L'
Al, 22948B8-504 Sync Generator Clock
Mivider Chain.

AZ. 229WH1-5(01 Camera Frainlng
Logic. Ad, 2294884503 Syne Far-

malter Wideo Qulput Drive.

Ab, Z2944B5-501 Pawer ONSOFF
Switihing Input Yollage Pre-
regqulatolr. Jutput Voltage Regulatar
A, 394486903 @C-0C Lanverier Pri-
mary Dsgillalgr Drive. Secondary
Hectiliers/Filters.

ALY, 220588 -] Master Oscillatar.

i %

loss ol camers yotpuk
depicting scene infarma—
Lion within FOV of Yens
Jssembl y.

Morsy Cdsg:
Loss of misgion critical
widen.

DPERATIONAL. EFEECTS

Loss of videa. Possible boss of major missiyn pbjectives iF RHS elbow is required.
CREH ACTIONS

[f possible, continue AHS operations using alternalive viswal cues.

CREY TAAENTHG

Crew should be trained ko use passible alternalives to CCTY.

HISS (W COMITEATHT

?P?Sr poisille, procedures should be deslgred so ithay can be accomplished without



